The free radical formed during the hydroperoxide-mediated deactivation of ram seminal vesicles is hemoprotein-derived.
Prostaglandin synthase is a multi-enzyme complex which catalyzes the oxygenation of arachidonic acid to the various prostaglandins. During the oxygenation, the enzyme is self-deactivated and, on the basis of ESR data, it has been proposed to form a self-destructive free radical. The free radical was suggested to form from the oxygen lost from prostaglandin G2 during its reduction to prostaglandin H2, and the destructive species was therefore thought to be an oxygen-centered free radical, tentatively identified as the hydroxy radical. We have reinvestigated this ESR signal (g = 2.005) and have concluded, with the aid of the known ESR parameters for the hydroxy and other oxygen-centered free radicals, that the free radical formed during the oxygenation is neither a hydroxy nor any known oxygen-centred radical. Prostaglandin synthase is thought to be a hemoprotein, so this unknown ESR signal was compared with the previously observed free radical formed by the reaction of H2O2 with methemoglobin. This comparison indicates that the free radical formed by the reaction of prostaglandin G2 with ram seminal vesicles is hemoprotein-derived and may be formed by the oxidation of an amino acid(s) located near the iron of the heme.